growth.
The half inhibition was achieved with the inhibitor concentration of 2.2x 10-4M. The inhibition could be reversed by 2-amino-4-hydroxy-6-formyl 7, 8-dihydropteridine.
However, when the carboxydihydropteridine was absent in the culture medium, the formyldihydropteridine blocked the microbial growth with an inhibitory power about equal to the carboxydihydropteridine. 25mg of Na2S2O4 per 4ml), since the reducer could stabilize the dihydro pteridine. When the media were devoid of the agent, the reduced pteridine was allowed to oxidize rapidly to the carboxypteridine during cultivation of E. coli. The controls involving Na2S2O4 but not the di hydropteridine were run parallel with all experiments. INHIBITION OF E. COLT GROWTH BY PTERIDINES 3 Fig. 2 ). Data presented in Fig. 1 and Table 1 were plotted according to the method of Tamiya et al. (12) . As shown in Fig. 2 , the plottings for the growth inhibition by the carboxydihydropteri dine and by the f ormyldihydropteridine gave a straight line of a slope=2.0 and a straight line of a slope=2.1, respectively. This finding indicates that modes of the inhibitory actions by these pteridines are mutually very similar. Also, a straight line of a slope=-1.2 was obtained by the same plotting for the reversal by the f ormyldihydropteridine of the growth inhibition induced by the carboxydihydropteridine.
DISCUSSION
Biological functions of f plate coenzymes have been recognized to correlate profoundly with cell division. Therefore, reduction in the coenzyme levels in vivo caused by blockage of their biosynthesis would elicit a severe growth inhibition of living organisms.
It has been established that 2-amino-4-hydroxy-6-car boxy-7, 8-dihydropteridine inhibits dihydrofolic acid synthesis from GTP by specific attacking an enzymatic reaction whereby 2-amino 4-hydroxy-6-hydroxymethyl-7, 8-dihydropteridine is pyrophosphorylated by action with ATP in the presence of Mg2+ (1-3) . The oxidized form of the inhibitor has been found to be ineffective on the pyrophosphorylating step (2). The present study reveals that the carboxydihydro pteridine can hinder strongly growth of E. col i, but its oxidized pteridine does not exert any effect on the growth. These findings have led to a conclusion that the carboxydihydropteri dine blocks the bacterial growth by antago nizing utilization of the hydroxymethyldihydro pteridine for biosynthesis of dihydrofolic acid.
Very recently, it has been demonstrated that 2-amino-4-hydroxy-6-formyl-7, 8-dihydro pteridine can be transformed enzymatically to 2-amino-4-hydroxy-6-hydroxymethyl-7, 8-dihydro pteridine, an established precursor for dihydro folic acid (6) . The transformation requires NADPH as an essential cofactor.
However, recent enzymatic investigations (7-9) have shown that the formyldihydropteridine is not involved as an intermediate in the main bio synthetic pathway of dihydrof olic acid from GTP. Biological significance of the transfor mation must be clarified. An hypothesis to account for this discrepancy has been proposed previously by the present authors (6, 10) that the formyldihydropteridine, but not its oxidized compound, might be a direct product from dihydrof olic acid in folate catabolism, and could be metabolized into the hydroxymethyl dihydropteridine and into 2-amino-4-hydroxy 6 carboxy-7, 8 dihydropteridine.
The former conversion might provide a salvage route*2 for reutilization of the catabolic product, whereby living organisms can be protected against a futile wastage of their metabolites. The latter conversion might have another kind of biological significance from a view point of regulation of folate coenzyme levels in vivo, because the carboxydihydropteridine can act as a potent antagonist against dihydrof olic acid formation in vitro (1) (2) (3) and in viva as shown in the present work. Overproduction of the reduced folate coenzymes exceeding their meta bolic needs might cause to promote their deg radtion, allowing to elevate the level in vivo of the inhibitor. The rate of dihydrof olic acid biosynthesis can be reduced at the pyrophos phorylation of the hydroxymethyldihydropteri dine to maintain the physiological levels of the coenzymes in the cells. This mechanism can be characterized as a kind of feed-back inhibitions by the product of f olate catabolism.
Findings obtained from the present study concerning the effects of 2-amino-4-hydroxy 6-f ormyl-7, 8-dihydropteridine on growth of K coil are in general agreement with the pro posed hypothesis. Inhibition of E. coil growth by 2-amino-4-hydroxy-6-carboxy-7, 8-dihydro pteridine can be more efficiently reversed by the f ormyldihydropterdine.
The similar effect is observed with the same microbe inhibited by 2-amino-4-hydroxy-6-hydroxymethylpteridine (11 The salvage route is trivially named in this report for the metabolic pathway whereby catabolites of folate compounds can be converted to the intermediates of dihydrofolic acid biosynthesis.
